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(54) ILLUMINATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide such an illuminator that the size 
of a light source image formed on a 2nd fly-eye surface is made smaller 
like a point light source by much more improving the parallelism of 
luminous flux made incident on an integrator optical system. 
SOLUTION: Parallel beams reflected by a rotating parabolic mirror 4 are 
emitted toward the integrator optical system 5 through a window 14 
formed of the non mirror surface of a plane mirror 12, while light emitted 
from a light source 3 and not entering the mirror 4 directly is reflected 
by the mirror 12 made orthogonal to the optical axis of the parallel 
beams, returned to the mirror 4 again and reflected thereby, and passes 
through a focal position and is reflected by the mirror 4 again so as to 
be emitted as the parallel beams, whereby almost all the luminous flux 
being the light source light is efficiently utilized, and also the parallelism 
of the luminous flux emitted toward the optical system 5 is not lowered. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 jln a lighting system made to turn and emit a parallel beam which allocated a light source near the focus 
of a paraboloid-of-revolution mirror, was emitted from this light source, and was reflected in said paraboloid-of- 
revolution mirror to an integrator optical system, A lighting system having made a plane mirror in which a window 
of a non-mirror plane which has translucency was formed intersect perpendicularly to an optic axis of said 
parallel beam by outside size and the outline same size of an input part of said integrator optical system, and 
allocating. 

[Claim 2]The lighting system according to claim 1, wherein said plane mirror is provided in a glass front formed in 
an exit of said paraboloid-of-revolution mirror, and one. 

[Claim 3]The lighting system according to claim 1, wherein said plane mirror is provided between a glass front 
formed in an exit of said paraboloid-of-revolution mirror, and a light-emitting part of said light source. 
[Claim 4]The lighting system according to claim 1, wherein said plane mirror is provided in the 1st fly eye lens of 
said integrator optical system or a considerable member, and one. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a lighting system suitable for illuminating the body of the 

rectangular shape of a liquid crystal panel etc. to be projected. 

[0002] 

[Description of the Prior Art]As an illumination-light study system for illuminating uniformly the body of 
rectangular shape like a liquid crystal panel to be projected, the integrator optical system which combined 2 sets 
of fly eye lens arrays is conventionally known by JP,3-1 1 1806.A. 

[0003]The integrator optical system shown in the gazette, The light flux from the light source provided with 
reflectors, such as a paraboric reflector, an ellipsoid antenna reflector, and a hyperboloid antenna reflector, The 
condenser of two or more rectangular shape which constitutes the 1st fly eye lens arrays divides, and secondary 
light source images are formed, It is made to carry out superposition image formation on the same body to be 
projected via the 2nd fly eye lens arrays provided with two or more condensers which made these secondary 
light source images correspond to the condenser of two or more rectangular shape of the 1st fly eye lens arrays. 
According to such an integrator optical system, while the utilization efficiency of illuminant light improves, it is 
supposed that luminous-intensity distribution on dignity to be projected can be made into about 1 appearance. 
Equalization of the utilization efficiency of light and intensity distribution can be attained by forming in the 
rectangular shape of the ratio which makes the shape of each condenser in the 1st fly eye lens arrays equivalent 
to the rate of an aspect ratio of the body of rectangular shape to be projected, for example, becomes 4:3 
especially. 

[0004]Namely, in JP,3-1 1 1806,A, As an integrator optical system, the macro lens array which has a lens of each 
rectangular form in the 1st lens, and the 2nd macro lens array with the lens corresponding to the 1st lens are 
used, and it enables it to irradiate with the aspect ratio suitable for an irradiation object. And after putting a light 
source on the 1st focus of an ellipsoid-of-revolution mirror and placing a collimating lens after the 2nd focus, he 
is trying to lead to an integrator optical system as an example of composition by the side of the light source 
according to Fig.23 in the gazette. 

[0005] Drawing 7 is replaced with the ellipsoid-of-revolution mirror shown in Fig.23 in JP,3-1 1 1 806.A, and shows 
the example of composition using a paraboloid-of-revolution mirror. In drawing 7 , fundamentally, The macro lens 
array (the 1st fly eye lens) 101 which has a lens of rectangular form in the 1st lens of the integrator optical 
system 100 respectively, and the 2nd macro lens array (the 2nd fly eye lens) 102 with the lens corresponding to 
the 1st lens are used, It is made to irradiate with the aspect ratio suitable for LCD 103 which is an irradiation 
object. And a focus is connected to the position which is equivalent to the 2nd focus F2 with the convex lens 
106 in the light which was emitted as a light source side from the light source 105 allocated in focal F1 of the 
paraboloid-of-revolution mirror 104, and was made parallel by the reflection in the paraboloid-of-revolution 
mirror 104, It is constituted so that the integrator optical system 00 may be entered with the collimate lens 107. 
In drawing 7 , the polarization alignment prism array which 108 arranges only with P polarization component or S 
polarization component about the illuminant light in which P polarization component and S polarization 
component were intermingled, and 109,110 are lenses. 

[0006] Rather than the example of the gazette, one part mark can set up freely the size of the reflector (a 
paraboloid-of-revolution mirror, an ellipsoid-of-revolution mirror, etc. are named generically) of what increasing, 
and a focal position. 

[0007]Acoording to JP,10=161065,A, a light source is put on the focal position of a parabolic mirror, a parallel 
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beam is obtained, and after extracting with a convex lens and returning to a parallel beam again with a concave 
lens, the lighting system it was made to lead to a polarized light conversion means or an integrator optical 
system is proposed. 

[0008]Dr^wngJL.draws a lighting system based on the view of the example of JP, 10-1 6 1065, A. In contrast with 
drawing 7, rather than the position equivalent to the 2nd focus F2, the paralleHzed lens 1 1 1 is allocated in a 
near side (light source side), and the coliimating lens 107 is omitted. 

[0009]As shown in drawing 9, the light source 105 is put on 1st focal F1 of an ellipsoid-of-revolution mirror 
(paraboloid-of-revolution mirror 104) like the case of the above-mentioned JP,3-1 1 1806,A method, There is also 
a thing which enabled it to use most light flux which returns the light flux which does not go into the ellipsoid- 
of-revolution mirror 104 to the light source 105 with the concave mirror 112 which has a ball center in 1st focal 
F1, and emits it from the light source 105 by the method led to the integrator optical system 100 after placing 
the coliimating lens 107 after the 2nd focus F2. 
[0010] 

[Problem(s) to be Solved by the Invention]The thought shown in above-mentioned JP,3-1 1 1 806,A once 
condenses the light flux which the light source 105 emits, by using a parallel beam with the coliimating lens 107, 
makes small size of the integrator optical system 100 whole, and tries to fill the global purpose. However, the 
size of the light source image in the focal part by which the light flux in which the light source 105 emits this 
composition was condensed again will be expanded by numbers of times the original light source image, even if it 
is going to make it into a parallel beam with the coliimating lens 107, it has a limit, and the efficiency for light 
utilization in the integrator light system 100 will be dropped. Even if this character is replaced with the 
paraboloid-of-revolution mirror 104 and uses an ellipsoid-of-revolution mirror, it shows the same tendency as 
the combination of this paraboloid-of-revolution mirror 104 and convex lens 107. 

[0011]Even if constituted like the example of JP,10-161065,A, only a parallel beam with a parallel beam 
comparable as the parallel beam obtained with the coliimating lens 107 theoretically shown by drawing 7 which 
the paralleHzed lens (concave lens) 1 1 1 outputs is obtained. Like [ method / this ] the above-mentioned 
conventional example, even if this character places the paralleHzed lens 1 1 1 before the 2nd focus F2 using an 
ellipsoid-of-revolution mirror, it shows the same tendency as this paraboloid-of-revolution mirror 104 and the 
combination of the paralleHzed lens 111. 

[0012]In the example shown in drawing 9, the utilization efficiency of the light flux which the light source 105 
emits by making the light which cannot be incorporated into the mirror surface of the paraboloid-of-revolution 
mirror 104 recur, and using is raised by arranging the concave mirror 1 12 which coincided the ball center with 
the position of 1st focal F1. However, the view which once condenses light flux and makes small size of the 
integrator optical system 100 whole by using a parallel beam with the coliimating lens 107 and with which it tries 
to fill the global purpose is the same as the conventional example shown by drawing 7. Even if the size of the 
light source image in the focal part by which the light flux in which the light source 105 emits this composition 
was again condensed by saying will be expanded by numbers of times the original light source image and it is 
going to make it into a parallel beam with the coliimating lens 107, it has a limit, There is instead of [ no ] in the 
efficiency for light utilization in the integrator optical system 100 being dropped. 

[0013]Then, an object of this invention is to provide the lighting system which can make small the size of the 
light source image where parallelism of the light flux in which an integrator optical system is entered is made by 
making it improve further in the 2nd fly eye lens side of an integrator optical system the shape of the point light 
source. 
[0014] 

[Means for Solving the Problem]In a lighting system made to turn and emit a parallel beam which the invention 
according to claim 1 allocated a light source near the focus of a paraboloid-of-revolution mirror, was emitted 
from this light source, and was reflected in said paraboloid-of-revolution mirror to an integrator optical system, 
A plane mirror in which a window of a non-mirror plane which has translucency was formed was made to 
intersect perpendicularly to an optic axis of said parallel beam by outside size and the outline same size of an 
input part of said integrator optical system, and it allocated. 

[0015]Therefore, while a parallel beam fundamentally reflected by paraboloid-of-revolution mirror is emitted 
towards an integrator optical system through a window by a non-mirror plane of a plane mirror, Since it can be 
made to be able to reflect in a paraboloid-of-revolution mirror again through a focal position and you can make it 
emitted as a parallel beam by returning to a paraboloid-of-revolution mirror and reflecting it again by making it 
reflect with a plane mirror which is emitted from a light source and light which is not, direct ON, made intersect 
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perpendicularly with a paraboloid-ol^revolution mirror to an optic axis of a parallel beam, Parallelism of light flux 
which can almost use all efficiently and is made to emit towards an integrator optical system can also be raised. 
Since it is controllable in a size of a window of a non-mirror plane which has translucency by outside size and 
the outline same size of an input part of an integrator optical system, size of an integrator optical system can 
also be stopped small. 

[0016]The invention according to claim 2 is provided in a glass front and one by which said plane mirror was 
provided in an exit of said paraboloid-of-revolution mirror in the lighting system according to claim 1. 
[0017]Therefore, by providing a plane mirror in a glass front and one which were provided in an exit of a 
paraboloid-of-revolution mirror, composition can be simplified and also accuracy can also be maintained. 
[0018]The invention according to claim 3 is provided in the lighting system according to claim 1 between a glass 
front with which said plane mirror was provided in an exit of said paraboloid-o^revolution mirror, and a light- 
emitting part of said light source. 

[0019]Therefore, when realizing the invention according to claim 1, the whole size can be miniaturized further. 
[0020]As for the invention according to claim 4, in the lighting system according to claim 1, said plane mirror is 
provided in the 1st fly eye lens of said integrator optical system or a considerable member, and one. 
[0021]Therefore, by providing a plane mirror in the 1st fly eye lens of an integrator optical system or a 
considerable member, and one, composition can be simplified and also accuracy can also be maintained. 
[0022] 

[Embodiment of the Invention]A first embodiment of this invention is described based on drawi ng 1 . 
[0023]The condensing lens 2 to use the liquid crystal panel 1 of the becoming rectangular shape as the body to 
be projected, and for an aspect ratio with the lighting system A1 of this embodiment in every direction make the 
front face condensing light to each liquid crystal element 4:3 is attached. The lighting system A1 of this 
embodiment is constituted by the punctiform light source 3, the paraboloid-of-revolution mirror 4 as a reflector 
in which built-in allocation of this light source 3 is carried out, the integrator optical system 5, and the 
condenser 6 to such a liquid crystal panel 1. 

[0024]As the light source 3, arc light, such as a high-pressure mercury-vapor lamp, a metal halide lamp, and a 
xenon lamp, is used. This light source 3 is allocated by the position of the focus F of the paraboloid-of- 
revolution mirror 4 in which inner skin of the shape which rotated the paraboloid was made into the mirror 
surface 4a. Therefore, the mirror surface 4a of the paraboloid-of-revolution mirror 4 has the optical 
characteristic made to emit as a parallel beam, when the light from the light source 3 is received. The exit of 
such a paraboloid-of-revolution mirror 4 is blockaded by the glass front 8. 

[0025]The integrator optical system 5 is a thing of common knowledge by JP,3~1 1 1806,A etc. which were 
mentioned above, for example. It consists of combination of the 1st fly eye lens 9 and the 2nd fly eye lens 10, 
and that to which especially the 2nd fly eye lens 10 carried out orthogonal arrangement of the two cylindrical 
lens arrays 10a and 10b is used. In this embodiment, these cylindrical lens arrays 10a and the polarization 
alignment prism array 11 which combined the PBS (polarization beam splitter) array and 1/2 wavelength plate as 
everyone knows among 10b are formed. The condenser 6 arranged in the latter part of this cylindrical lens array 
10b achieves the duty which piles up each light flux divided with the fly eye lens on the liquid crystal panel 1. 
[0026]In the fundamental composition as such a lighting system A, the plane mirror 12 is formed in one by this 
embodiment using the medial surface of the glass front 8 which intersects perpendicularly with the optic axis of 
a parallel pencil. This plane mirror 12 is what formed the mirror surface in a part of medial surface of the glass 
front 8, and the window 13 of the non-mirror plane structure of the outline same size is formed in the central 
part at the outside size of the 1st fly eye lens 9 used as the input part of the integrator optical system 5. That 
is, window 13 portion has translucency to the light of the light source 3. AR coat 14 which raises the 
transmission efficiency of light is established in the glass front 8 about this window 13 portion. 
[0027]Therefore, if it is in the lighting system A1 of this embodiment, the optical system by the collimating lens 
107, the convex lens 106, the concave lens 111 in a conventional example, etc. is all excluded, and it has 
composition which makes the parallel beam which the reflector in the paraboloid-of-revolution mirror 4 makes 
input into the integrator optical system 5 directly. However, since all of the light flux which the light source 3 
emits only now cannot be used, the light flux by which a direct entry is not carried out to the integrator optical 
system 5 is again returned to the paraboloid-of-revolution mirror 4 side with the plane mirror 12 which carried 
out orthogonal arrangement to the optic axis of a parallel beam which the paraboloid-of-revolution mirror 4 
makes. In the paraboloid-of-revolution mirror 4, this returned light flux is returned to that focus F, i.e., the light- 
emitting position of the light source 3. By this embodiment, since arc light, such as a high-pressure mercury- 
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vapor lamp, a metal halide lamp, and a xenon lamp, is used as the light source 3, here, The returned light flux 
passes through inter-electrode (in practice). Since it is a number of times as large as the light source image 
which the focus made here is an image of a light source, and is made when light is emitted at first, a part of light 
flux by an electrode. After [ which is shaded ] arriving at the mirror surface 4a of the paraboloid-of-revolution 
mirror 4 and being reflected again, it becomes a parallel beam and tends toward the integrator optical system 5 
from window 1 3 portion. 

[0028]Therefore, according to this embodiment, while the parallel beam fundamentally reflected by the 
paraboloid-of-revolution mirror 4 is emitted towards the integrator optical system 5 through the window 13 by 
the non-mirror plane of the plane mirror 12, Since it can be made to be able to reflect in the paraboloid-of- 
revolution mirror 4 again through a focal F position and you can make it emitted as a parallel beam by returning 
to the paraboloid-of-revolution mirror 4, and reflecting it again by making it reflect with the plane mirror 12 
which is emitted from the light source 3 and the light which is not, direct ON, made intersect perpendicularly 
with the paraboloid-of-revolution mirror 4 to the optic axis of a parallel beam, Parallelism of the light flux which 
can almost use all efficiently and is made to emit towards the integrator optical system 5 is not reduced. Since 
the size of the window 13 of the non-mirror plane which has translucency by the outside size and the outline 
same size of the 1st fly eye lens 9 located in the input part of the integrator optical system 5 is controllable, 
The size of the integrator optical system 5 can also be stopped small, and the light flux utilization rate from the 
light source 3 can be maintained, without hardly being influenced by the shape of the integrator optical system 5. 
By forming the plane mirror 12 in the glass front 8 and one which were provided in the exit of the paraboloid-of- 
revolution mirror 4, composition can be simplified and also accuracy, such as perpendicularity, can also be 
maintained. 

[0029]A second embodiment of this invention is described based on drawing 2. The portion and identical parts 
which were shown by a first embodiment are shown using identical codes, and explanation is also omitted (each 
subsequent embodiment is also made the same). 

[0030]At a first embodiment, although the plane mirror 12 was directly formed in the inner surface of the glass 
front 8 at one, with the lighting system A2 of this embodiment, the plane mirror 15 according to a separate 
member in the glass front 8 is formed so that it may intersect perpendicularly with the inner face section (or 
lateral part) of the glass front 8 at the optic axis of a parallel pencil. That to which this plane mirror 15 carried 
out mirror finish of that light source side surface using the aluminum plate of a high grade is used. Opening 
formation of the window 16 of outline isomorphism is carried out in the central part at the contour shape of the 
1st fly eye lens 9. 

[0031 ]It is clear that the same effect as the case of a first embodiment is acquired also by such composition. 
[0032]In the lighting system A2 of this embodiment, you replace with the condenser 6, make it mostly located in 
the middle as the cylindrical lens 10b and the liquid crystal panel 1, and the convex lens 17 is formed. This 
convex lens 17 also achieves the function to pile up the light flux divided by the integrator optical system 5 on 
the 1st page of a liquid crystal panel like the case of the condenser 6. The convex lens 17 to the liquid crystal 
panel 1 can make an irregular color especially hard to generate like this embodiment, in the case of the liquid 
crystal projector using a high-reflective-liquid-crystal panel, since the light flux which each composed lens of 
the fly eye lenses 9 and 10 makes serves as a parallel beam respectively. 

[0033]A third embodiment of this invention is described based on drawing 3 and drawing 4 . This embodiment 
shows only the composition of the paraboloid-of-revolution mirror 4 neighborhood. In this embodiment, the plane 
mirror 1 5 according to a separate member in the glass front 8 as shown in drawing _2 is arranged between the 
glass front 8 and the light source 3. That is, the plane mirror 15 is separated from the glass front 8, and it brings 
close to the light source 3 side. The size and shape of the window 15 are the same as the case of draw ing 2. 
[0034]although light flux diverging from the light source 3 is made into an outline parallel beam in the paraboloid- 
of-revolution mirror 4 in such composition — general — a 5-10-degree angle of divergence — containing — 
**** . According to composition like this embodiment, it is emitted here from the light source 3, and the light 
source image made to the focal F position of the light flux which recurred since it was made to recur with the 
plane mirror 15 before the emission became large can be small suppressed as compared with the case of 
drawing 2, Since the angle of divergence after being reflected in the paraboloid-of-revolution mirror 4 and being 
again made the parallel beam can be stopped small, descent of the efficiency in the integrator optical system 5 
can be suppressed. According to the composition of this embodiment, as the two-dot chain line in a figure 
(position which can be omitted) showed, the paraboloid-of-revolution mirror 4 of a portion which separated from 
the plane mirror 15 can be cut, and a case of a projector which is mentioned later can be made thin. The same 
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processing is possible, and further, not only the upper and lower sides but right and left may make the outside of 
the four-directions 2 point-lead line instead of a cut the shape of a core box, and can make a case thin similarly. 

[0035]A fourth embodiment of this invention is described based on drawing 5 and drawing 6. This embodiment 
shows only the composition of the paraboloid-of-revolution mirror 4 neighborhood. According to this 
embodiment the plane mirror 18 is formed in the 1st fly eye lens 9 and one which are located in the input part of 
the integrator optical system 5. The substrate 19 by the same member of the 1st fly eye lens 9 is more 
specifically formed in the size which can cover the opening of the paraboloid-of-revolution mirror 4, the lens 
part of the 1st fly eye lens 9 is used as the window 20, and it is constituted by making the circumference into a 
mirror surface. 

[0036]According to this embodiment, since composition which forms the plane mirror 18 can be simplified and an 
adjustment part can be lessened, it becomes possible to hold down cost. In composition so that glass members, 
such as UV cut and an IR cut, may be placed between the integrator optical system 5 and the paraboloid-of- 
revolution mirror 4, it leaves the luminous flux parts which penetrate the 1st fly eye lens to these members, and 
the effect same also as a plane mirror is acquired in the outside. 
[0037] 

[Effect of the Invention] According to the lighting system of the invention according to claim 1, while the parallel 
beam fundamentally reflected by the paraboloid-of-revolution mirror is emitted towards an integrator optical 
system through the window by the non-mirror plane of a plane mirror, Since it can be made to be able to reflect 
in a paraboloid-ol^revolution mirror again through a focal position and you can make it emitted as a parallel 
beam by returning to a paraboloid-of-revolution mirror and reflecting it again by making it reflect with the plane 
mirror which is emitted from a light source and the light which is not, direct ON, made intersect perpendicularly 
with a paraboloid-of-revolution mirror to the optic axis of a parallel beam, Without reducing the parallelism of the 
light flux which can almost use all efficiently and is made to emit towards an integrator optical system further, 
Since the size of the window of the non-mirror plane which has translucency by the outside size and the outline 
same size of an input part of an integrator optical system is controllable, the size of an integrator optical system 
can also be stopped small. 

[0038]According to the invention according to claim 2, in the lighting system according to claim 1, since the 
plane mirror was provided in the glass front and one which were provided in the exit of the paraboloid-of- 
revolution mirror, composition can be simplified and also accuracy, such as perpendicularity, can also be 
maintained. 

[0039]Since it was made to provide in the lighting system according to claim 1 between the glass front in which 
the plane mirror was provided at the exit of the paraboloid-of-revolution mirror, and the light-emitting part of a 
light source according to the invention according to claim 3, When realizing the invention according to claim 1, 
before it can miniaturize the whole size further and illuminant light radiates, retroreflection can be carried out 
with a plane mirror, and it can control so that an angle of divergence may become small. 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 6] 
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5. LfrL&tfeN C<0«lStt««l 0 5*^grT53t 
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Xl 0«2OCDv'>;>KU*;l/U>XTH' 1 0 a, 1 
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X 8 fctttt©M5I3&^*|fiJ±£-e-5 A R 3- M 4JWR 
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n^o CCT% *HJ(S©«»Ttt» 7tM3i:LTifffi* 
^^;Wn7-TKv>X, *-fe/>'7>X&£©7' 

-**T#ffl^5>nri,>3©T\ M$nfc^««SH* 
-ros^T (HiStt, ccfcT£«j&i&ttfts©«-i*fc 

<*oT(/^©T*7t^©-gl5^i*1itCj;l3, Eft^n 40 
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©BBJBSsB A2f(i, wmiS'y X8t ammac * 3¥ 
B&ttl 5^H5ffi^5X8©rtffigP^ ttflfflHW 
fc¥frJtefc©*t«ifciea* 5 <fc 9 fcKttfe ©T*&3 0 
C©¥ffiill 5»mtfS*y^7;P5^*ivK*ffl 
t\ ^©ftM{B«Sffi£iiffitt±lfLfc &©#«</> 6>*iT 

t^o $rc tfiMPfctt. mi 7^-rr-ru^X9©^ 
»«ttK«wra«©sai 6««iipjgia*nTv»<5. 
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[0 0 3 2] 3^aS©»jB©JHW«llA 2 -ett, 
^1^>X6^^.T. i'VyYVlVl'UyXl Obt 
JS»/<*>H fc©»tf*lffllCfi[«**TOU^Xl 7# 

H*t6nTv^5. ;:©flpyXi Tt^u-^Xe©^ 

*^SB©^ffi©i5tt, flb^Xl 7*»6«S/< 
^.;H $T»{i77-l'7'f'byX9. 1 0©S^©^U 
>Xtfft&ftlfctf#^¥f?fti:ftoT^£©T\ 
^/^;U*fflt/^^Xni/*x^^©«^«fetye. 
*f64Utc< <"TSCi:*«-et*. 
[0 0 3 3] *f^©«H©Htt©«JB*B3RtfB4 

4^jfi©^©*^-T 0 *Hi«5©Jg®T'(is 02t^ 
b/-c«t9^H0ffi^5X8t(igiJg|5Wi:«};5 J Pffi^i 5^ 

mffifi^za tftm3 ttDMicmwzitrc&VT&Zo 

IP*>, ¥ffiHl 5^Mffi^vX8^e»HL)tii3»C3£ 
^t/ct,©T*fe§o ^>1 5©^ct$ •»«J4H2©«^ 

[0 0 3 4] e©J:3jW**Wsvvc, 3KS3»&|«ft 

i-5) i em{*pi!eK^^4T^BS 3 ?tf) l eK$nsi\ - 
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